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Background
In cluster headache (CH) during the active period we
described a facilitated temporal summation (TS) of noci-
ceptive signals at spinal level linked to a defective suprap-
inal control of pain and followed by a normalization of the
values during the remission period [1]. TS of sensory neu-
ronal responses to nociceptive stimuli is a form of central
plasticity that shifts the sensory information from tactile
to nociceptive before transmitting the nociceptive infor-
mation to brain areas mediating pain sensation. This fea-
ture of the sensory system results pivotal in physiological
nociception, for discrimination between innocuous and
potentially dangerous stimulation, as well as in pathologi-
cal nociception, for induction and maintenance of the
central sensitization, subsequently resulting in pain
chronification [2]. In this study we sought to determine
which brain sites are involved in the modulation of tem-
poral processing of pain sensation in CH subjects during
both the active and remission period. We utilized func-
tional magnetic resonance imaging (fMRI) to compare the
Blood Oxygenation Level Dependent (BOLD) signal
changes related to the temporal summation threshold
(TST) of the nociceptive withdrawal reflex (NWR). We
used the single NWR response as control stimulus.
Methods
We studied 10 episodic CH patients during both active
and remission period and 17 healthy subjects (HS). Two
types of stimulation blocks were delivered during the
fMRI scanning according to the stimulation paradigms
previously determined to evoke both the TST of the
NWR (SUMM) and the NWR single response (SING).
Results
The analysis of the hemodynamic signals showed a com-
parable activation of sensory and pain related areas in
both CH (during active and remission period) and HS.
The most relevant differences emerged in the deactivation
of both posterior cingulate cortex (PCC) and bilateral
angular gyrus (AG) and in the activation of the anterior
cingulate cortex (ACC). CH during the active phase
showed a lack of deactivation of PCC and AG and a more
relevant activation of the ACC when compared to CH
during the remission phase and HS.
Conclusions
PCC, AG and ACC are considered to be pivotal in default
mode network (DMN), with a high activity correlated to
the rest and reactive deactivation during most tasks where
the attention is directed externally. Our data have demon-
strated that in CH during the active phase of the disease,
the facilitation in temporal processing of nociceptive sti-
muli is linked to a defective functioning of the DMN.
Interestingly, both these abnormalities are dependent on
the clinical activity of the disease.
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